Research Article

Small Groups, Big Gains: Efficacy of
a Tier 2 Phonological Awareness
Intervention With Preschoolers
With Early Literacy Deficits

Lydia G. Kruse,? Trina D. Spencer,” Arnold Olszewski,® and Howard Goldstein®

Purpose: The purpose of the present study was to evaluate
the efficacy of a phonological awareness (PA) intervention,
designed for Tier 2 instruction in a Response to Intervention
(RTI) model, delivered to small groups of preschoolers.
Method: A multiple-baseline design across participants
was used to evaluate the efficacy of the intervention on
low-income preschool children’s PA skills. A trained
interventionist delivered small group sessions 3 to

4 days a week and ensured children received frequent
opportunities to respond and contingent feedback.
Participants received 28 to 36 lessons that lasted about

10 min each and focused on PA and alphabet knowledge.

Initiation of intervention was staggered across 3 triads, and
7 children completed the study.

Results: The intervention produced consistent gains on
weekly progress monitoring assessments of the primary
outcome measure for first sound identification (First Sound
Fluency). Most children also demonstrated gains on other
measures of PA and alphabet knowledge.

Conclusions: Results provide support for the application of
a small group intervention consistent with an RTI framework
and document the potential benefits of the intervention to
learners who need early literacy instruction beyond the core
curriculum.

skills that children accomplish. As such, persistent

reading deficits observed among school-age chil-
dren demand attention. For example, nearly two thirds of
fourth graders do not read at grade level, and this trend has
persisted for years (National Center for Education Statistics,
2011). Fundamental skills necessary for learning to read,
such as phonological awareness (PA), develop early in
life and are predictive of reading outcomes (e.g., National
Early Literacy Panel [NELP], 2008; Storch & Whitehurst,
2002). Weakness in PA skills is associated with difficulty
reading (Ehri et al., 2001), and many children, especially
those from low socioeconomic status, exhibit deficits in PA
(McDowell, Lonigan, & Goldstein, 2007). Given this evi-
dence, interventions that address the development of early

I earning to read may be one of the most important
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literacy skills of young children with identified deficits are
critical for promoting long-term literacy skills.

PA has been defined as the “ability to detect and ma-
nipulate the sound structure of words independent of their
meaning” (Phillips, Clancy-Manchetti, & Lonigan, 2008,

p- 3) and is reflected by several skills (e.g., blending, segment-
ing, rhyming, phoneme isolation), which tend to develop
sequentially. In addition, the development of PA skills typi-
cally progresses from awareness of larger units (e.g., words in
compound words) to syllables to awareness of even smaller
units, until children develop phonemic awareness (Lonigan,
Burgess, & Anthony, 2000). Phonemic awareness is only
one component of PA and describes the specific ability to
“focus on and manipulate phonemes in words” (Ehri et al.,
2001, p. 253). PA consistently predicts reading outcomes,
including the rate at which children acquire reading skills
(e.g., Storch & Whitehurst, 2002; Wagner & Torgesen, 1987)
with phonemic awareness being one of the best predictors
of children’s ability to read (Ehri et al., 2001). Despite being
fundamental to reading success, PA does not seem to de-
velop naturally (Wagner & Torgesen, 1987). Indeed, PA “is
not an intuitive or naturally developing ability . .. but rather
may require deliberate teaching and practice opportunities”
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(Phillips et al. 2008, p. 4). Given mounting evidence of the
importance of PA acquisition, federal legislation regarding
prevention of reading difficulties (e.g., No Child Left Behind),
and widespread use of generalized outcome measures
(e.g., Dynamic Indicators of Basic Early Literacy Skills
[DIBELS]; Good, Gruba, & Kaminski, 2002), there is a grow-
ing expectation that young children master at least some
PA skills.

To address the literacy development of all young chil-
dren, both prevention and intervention efforts are necessary,
and a multitier system of support model of service delivery,
commonly referred to as Response to Intervention (RTI), is a
model that prioritizes both. RTI is a “comprehensive early
detection and prevention strategy that identifies struggling
students and assists them before they fall behind” (Gersten
et al., 2008, p. 4). RTI typically is represented graph-
ically as a pyramid divided into tiers (e.g., three; Fletcher &
Vaughn, 2009). These tiers signify levels of increasing in-
struction (moving up the pyramid) and the approximate
percentage of students associated with each level. The lowest
level of the pyramid (Tier 1) represents the general educa-
tion curriculum that applies to all children. The peak of the
pyramid (Tier 3) represents the most intense, individualized
services, which are reserved for those few students for
whom other services did not result in adequate progress.
Between Tiers 1 and 3 is secondary tier instruction, intended
for students who need supplemental instruction beyond the
general education curriculum (Gersten et al., 2008). That
is, children whose progress in Tier 1 does not meet an ex-
pected level on the basis of screening and progress-monitoring
data should receive daily, small group instruction (i.e., Tier 2;
Fletcher & Vaughn, 2009). Only a limited number of chil-
dren in a given classroom are likely to require Tier 2 support
if Tier 1 instruction is sufficient (Buysse & Peisner-Feinberg,
2010).

The application of RTTI to preschool classrooms is
both logical, given the focus on prevention and early inter-
vention, and practical, given the focus on progress monitor-
ing and quality learning environments (Greenwood et al.,
2011). Recent survey data indicate a growing trend toward
RTI implementation in early childhood learning settings
(Greenwood et al., 2011). This trend has sparked interest
from practitioners in how to identify children in need of ad-
ditional instruction and in how to implement tiered instruc-
tion, in particular, with efficacious Tier 2 curricula that
teach early literacy skills. Children who require Tier 2 inter-
ventions would benefit from strategic instruction in small
groups on a regular, ongoing basis during which they have
frequent opportunities to practice skills associated with
later literacy outcomes, such as word segmentation and ini-
tial sound identification (Greenwood et al., 2011).

Recent advances in early literacy screening and gener-
alized outcome measurement (e.g., Individual Growth and
Development Indicators [IGDIs]: McConnell, Priest, Davis,
& McEvoy, 2002; DIBELS: Dynamic Measurement Group,
2006) provide educators with information about students’
skills that are known predictors of reading success. Equipped
with data regarding children’s early literacy skills, educators

are better able to determine which students require tiered
interventions. For instance, these measures are able to iden-
tify students who require additional phonological aware-
ness instruction and the most appropriate level of instruction
(e.g., Tier 2).

Although interventions to promote early literacy have
been the focus of many ongoing research efforts, their ap-
plication to Tier 2 instruction in preschool is limited for
several reasons. First, many interventions appear to serve
as Tier 1 or Tier 3 instruction instead of Tier 2 instruction.
For example, many interventions were conducted classwide
(e.g., Nancollis, Lawrie, & Dodd, 2005) or delivered to indi-
vidual children (e.g., Bowyer-Crane et al., 2008; Castiglioni-
Spalten & Ehri, 2003) instead of to small groups of children.
Second, many intervention programs required lengthy daily
training sessions (20-30 min) or many weeks of imple-
mentation (e.g., Bowyer-Crane et al., 2008; Castiglioni-Spalten
& Ehri, 2003; Justice, Chow, Capellini, Flanigan, & Colton,
2003) that would likely make the interventions difficult
to implement in preschool settings. Third, many studies did
not specify that participants had PA deficits as an inclusion
criterion (e.g., Bowyer-Crane et al., 2008), which raises
questions about whether participants may require Tier 2
instruction. Finally, many interventions included child-
ren in early elementary school instead of preschool (e.g.,
Castiglioni-Spalten & Ehri, 2003; Torgesen, Morgan, &
Davis, 1992).

Some small group PA intervention studies applicable
to preschool Tier 2 instruction have shown some positive
effects (e.g., Justice et al., 2003; Koutsoftas, Harmon, &
Gray, 2009; O’Connor, Jenkins, Leicester, & Slocum, 1993;
van Kleeck, Gillam, & McFadden, 1998). For example,
van Kleeck et al. (1998) reported that children in a treat-
ment group that received small group instruction twice a
week for 24 weeks demonstrated phonemic awareness skills
well above the comparison group at posttest. Likewise,
Justice et al. (2003) observed PA skill growth following an
emergent literacy intervention in which children participated
in twice weekly, 30-min small group intervention sessions
for 12 weeks. Children’s skills improved significantly on
phonological segmentation (and other emergent literacy
tasks); however, children’s phonological segmentation skills
also improved in the comparison group (i.e., adult—child
storybook reading).

O’Connor et al. (1993) randomly assigned children to
small group treatment (focused on rhyming, blending, or
segmenting) for 7 weeks. Each treatment group’s scores
improved on the target skill when familiar words were pre-
sented, but there was limited generalization to unfamiliar
words or other PA skills. Finally, Koutsoftas et al. (2009)
assigned children to treatment groups that received
twelve 20- to 25-min intervention sessions (focusing on first
sound identification) 2 days a week. The treatment groups’
mean scores on a measure of first sound identification in-
creased after baseline and throughout the intervention;
children’s phonological segmentation pretest and posttest
data confirmed increases in PA skills. The researchers con-
cluded that the intervention was effective; however, some
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children “showed small or no treatment effects” (Koutsoftas
et al., 2009, p. 122).

These studies testify to the positive effects that PA in-
terventions can have on preschool children’s early literacy
skills. These studies indicate that some children benefit from
focused, small group instruction. Explicit instruction on
identified PA skills included “games” and visual materials
to increase child engagement, scripts by the interventionist,
and modeling and feedback. These components are the
foundation for our PA intervention, and the present study
extends the previous research in several ways. First, we
chose an experimental design, in comparison to a quasi-
experimental design (e.g., van Kleeck et al., 1998). Second,
we used an inclusion criterion requiring that children dem-
onstrate PA deficits at the onset of the study to focus on
children who might benefit from Tier 2 instruction, which
was not always the case in previous studies (e.g., Justice et al.,
2003; van Kleeck et al., 1998). Third, we prioritized the use
of published measures of PA for ease of interpretability and
generalization compared to other interventions evaluated
by researcher-developed measures (e.g., O’Connor et al.,
1993; van Kleeck et al., 1998). Finally, the PA intervention
was designed to be brief and delivered daily, which stands
in contrast to interventions that were delivered only twice a
week and required longer (e.g., 20-30 min) sessions (e.g.,
Justice et al., 2003; Koutsoftas, et al., 2009).

The purpose of the present study was to evaluate
the efficacy of a PA intervention designed for Tier 2 in-
struction delivered to small groups of preschoolers. The
study intent and design were based on evidence that learn-
ing to read requires acquisition of code-focused skills.
Namely, children must become sensitive to the sound struc-
ture of words, and children must make the connection be-
tween sounds and letters (Adams, 1990). In comparison
to other PA interventions, the intervention under investiga-
tion had three features that had the potential to extend the
literature.

First, the intervention was designed for use with
preschool children. PA interventions delivered in pre-
school may result in improved school readiness skills and
later reading achievement (NELP, 2008). Second, our inter-
vention was designed to be delivered in small groups for
children who would benefit from targeted instruction. To
date, many PA interventions were designed to be used with
individual students or with large groups or require lengthy
sessions by a trained professional. Given the limited evi-
dence of the efficacy of PA instruction conducted in large
groups (Lonigan, Allan, & Lerner, 2011) and because indi-
vidualized instruction (especially by a trained professional)
may be unrealistic in early childhood settings, our small
group (Tier 2) intervention designed for teacher implemen-
tation appears to be a logical solution.

Third, the instructional sequence and teaching strate-
gies are grounded in research. For example, the interven-
tion curriculum was sequenced so that larger components
of words (e.g., syllables) are taught first, followed by in-
creasingly smaller components (e.g., phoneme), which is
consistent with how children acquire PA (Lonigan et al.,
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2000). Likewise, these skills are introduced in a sequence
from (1) blending to (2) segmenting to (3) first part/sound
identification that is consistent with evidence on the typical
development of PA (Anthony, Lonigan, Driscoll, Phillips,
& Burgess, 2003). These skills are critical for literacy devel-
opment and associated with greater preventive effects and
reading achievement than rhyming skills (Gillon, 2005;
Muter, Hulme, Snowling, & Taylor, 1997; Nancollis et al.,
2005).

Researchers also suggest that PA instruction be cou-
pled with alphabet knowledge instruction (Ehri et al., 2001;
Justice et al., 2003) because neither alphabet knowledge
nor PA learned in isolation is sufficient for learning to read,
and teaching alphabet knowledge in combination with PA
skills results in maximum literacy outcomes for children
(NELP, 2008). Therefore, each unit of the PA intervention
introduces a new letter and its sound, and all lessons review
previously taught letters and sounds. Lessons later in the
sequence (e.g., Lesson 7) include activities with printed
words and instruction that connects sounds of spoken words
to printed letters.

In sum, our relatively brief, 24- to 36-day intervention
was designed to teach three important PA skills (i.e., seg-
menting, blending, and first part/sound identification) and
alphabet knowledge. We hypothesized that the PA interven-
tion delivered by an adult in small groups would improve
the PA skills of preschool children with identified early liter-
acy deficits. The goals of the study are twofold. The primary
goal of the present study was to evaluate the effects of the
PA intervention on child outcomes, specifically:

Research Question I: To what extent does the Tier 2
PA intervention improve the PA skills of preschoolers
with identified early literacy deficits, assessed through
proximal measures of first parts and sounds of
words?

Research Question 2: Do pretest to posttest gains on
distal measures of PA support primary findings and
indicate generalization of PA?

The secondary goal was to evaluate the feasibility
and acceptability of the intervention on the basis of teacher
feedback, specifically:

Research Question 3: Do preschool teachers rate the
intervention as feasible to implement and having high
utility in their classrooms?

We anticipated a delayed effect on progress monitor-
ing measures due to the alignment of the measures with
the instructional sequence of the intervention. Gains were
expected on distal outcome measures that aligned with our
instruction (i.e., Sound ID IGDI) but not necessarily on
measures of other PA skills (i.e., Rhyming IGDI, Test
of Preschool Early Literacy [TOPEL]; Lonigan, Wagner,
Torgesen, & Rashotte, 2007). We expected feasibility and
acceptability data to provide important preliminary data in
establishing the utility of an evidence-based intervention
and its potential for subsequent scale up (Fixsen, Naoom,
Blase, Friedman, & Wallace, 2005; Robey, 2004).
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Method
Participants

Children attending three Head Start preschool class-
rooms in an urban setting in the Midwest served as partic-
ipants. To attend Head Start, all children’s families met
income eligibility criteria. Each classroom had one lead
teacher and at least one assistant teacher. All three lead
teachers had earned a four-year college degree and indicated
that they used a published curriculum (e.g., The Creative
Curriculum), which recommended teaching of early literacy
skills, including PA skills. Children in two classrooms
(Triads A and C) attended preschool 5 days a week for 6 hr
each day; children in the third classroom attended pre-
school 4 days a week for 3.5 hr each day (Triad B). Each
classroom’s daily attendance averaged between 15 and
17 children.

Children met the following inclusion criteria: (a) par-
ent consent; (b) regular Head Start attendance (as observed
during screening and as reported by classroom teachers);
(c) vision and hearing within typical limits (according to
Head Start screenings); (d) at least 4 years of age at the
start of the study; and (d) demonstration of deficits on PA
screening measures (i.e., a score of 5 or less on First Sound
Fluency [FSF; Dynamic Measurement Group, 2006], a
score of 10 or less on the Rhyming IGDI, and a pattern of
deficits during baseline phase). These screening measures
provided evidence that the children required Tier 2 PA in-
tervention for several reasons. First, although rhyming was
not a targeted skill of the PA intervention, we used the
Rhyming IGDI for screening because it was developed to
identify children who might require additional instruction
beyond the general curriculum (Bradfield, McConnell,
Rodriguez, & Wackerle-Hollman, 2013) and as a predictor
of later developing PA skills. Second, we excluded some
children from the study because their scores on the Rhyming
IGDI and FSF were too high, which suggests that we ex-
cluded children who were benefiting from Tier 1 instruc-
tion. Third, our inclusion criteria were based on converging
evidence of (a) low scores on two measures (Rhyming IGDI
and FSF) and (b) low FSF scores over a period of time of
exposure to Tier 1 instruction (i.e., screening through base-
line; 2-3 months).

Nine preschool children (7 girls, 2 boys) attending
three different preschool classrooms qualified for inclusion
in the study. Participants’ demographic and background
information was obtained through a survey provided to
parents/guardians with the study permission form. Partici-
pant characteristics and screening scores are summarized
in Table 1. The children’s ages ranged from 48 months to
59 months with a mean age of 51 months. Six parents re-
ported the ethnicity of their children as African American,
two as White, and one as Latino. Two parents indicated
that a second language other than English was spoken
in the home, although these children’s teachers reported that
they spoke English proficiently in the classroom. All but one
of the parents reported having completed high school, and
two parents had some postsecondary education. No parent

reported any concerns with his or her child’s development,
and according to the children’s teachers, no participants re-
ceived special education services. One participant (Rose)
moved during the course of the study, and one participant
(Claire) was removed from the study after repeated refusals
to participate; therefore, seven children completed the en-
tire study.

Setting

All testing and intervention sessions occurred in a
room or hallway near the children’s classrooms. Testing was
conducted individually, and interventions were delivered
in small groups of three children. Thus, a triad was en-
rolled in each of three Head Start classrooms (in the case of
Triads A and B, only two of the three children in each
group completed the study; however, we refer to the group-
ing of children as a triad to reflect the experimental design).
At times, there were distractions (e.g., children walking in
the hall) during lessons and testing sessions; however, when
this happened, the interventionist or examiner quickly
redirected the student(s) to the task. Children participated
in the intervention and testing sessions during nonliteracy
instruction time so that they would not miss important
classroom instruction.

Initial screening sessions were conducted at the begin-
ning of the school year. Follow-up screening and the onset
of baseline testing occurred approximately 1 month later.
Intervention sessions started for the first triad in early
November and in early December for the third triad.

Measures

Information about teacher and classroom characteris-
tics was collected using a survey completed by teachers at
the end of the study. The survey solicited information about
the number of children in the classroom, the number of
children with individualized education programs, the num-
ber of other adults present in the classroom, length and
frequency of preschool sessions, quality and quantity of
instruction in the classroom (e.g., curricula used, minutes
per day of early literacy instruction), and teacher educa-
tion and experience. The Clinical Evaluation of Language
Fundamentals, Preschool, Second Edition (CELF-2; Wiig,
Secord, & Semel, 2004) was administered as a descriptive
measure; the TOPEL, Rhyming IGDI, and Sound ID IGDI
as screening, pretest, and posttest measures; and FSF and
Word Parts Fluency (WPF; Kaminski & Powell-Smith, 2011)
as screening and progress monitoring measures.

Descriptive Measure

CELF-2. Participants’ general language skills were
measured using the CELF-2 (Wiig et al., 2004), which is a
standardized, norm-referenced measure of children’s lan-
guage skills. This measure was developed for use with chil-
dren 3;0 (years;months) to 6;11. Standard scores in the
average range fall between 85 and 115. For the purposes of
this study, three core subtests were administered (Sentence
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Table 1. Participants’ demographic characteristics and CELF-2 (screening) scores.

Participant Gender Age Ethnicity Parent Education CELF-2 SS
Anne Girl 53 African American College degree 86

Eve Girl 49 African American HS graduate 75
Jade Girl 49 African American HS graduate 79

Kim Girl 59 African American HS graduate 81

Liz Girl 48 African American Some education after HS 104

Max Boy 56 African American HS graduate 88
Sean Boy 55 Latino Some HS 65
Note. Age is reported in months and the child’s age at the beginning of the study; CELF-2 SS = Clinical Evaluation of Language Fundamentals,

Preschool, Second Edition (Wiig et al., 2004) standard score; HS = high school.

Structure, Word Structure, and Expressive Vocabulary) to
obtain a core language score. For this measure, the range
for internal consistency was reported as .73 to .96 and
test-—retest reliability for subtests was reported as .77 to .92
(Wiig et al., 2004).

Screening, Pretest, and Posttest Measures

Test of Preschool Early Literacy (TOPEL). Partici-
pants’ PA and print knowledge skills were evaluated using
two subtests of the TOPEL (Lonigan et al., 2007; o = .93
[Print Knowledge] and o = .86 [Phonological Awareness]).
The TOPEL is a standardized measure of print knowledge,
vocabulary, and PA (M = 100; SD = 15). Only the PA and
Print Knowledge subtests were administered. The Print
Knowledge subtest consists of items related to letter knowl-
edge, letter—sound correspondence, and the use of print
in text. The PA subtest consists of items related to blending
and elision. TOPEL alpha reliability coefficients ranged
from .87 to .96; criterion validity estimates ranged from
.59 to .77.

Rhyming individual growth and development indica-
tors (IGDI). Participants’ rhyme identification skills were
assessed using the Rhyming IGDI 2.0 (CEED@UROC,
2011b). The Rhyming IGDI is a 15-item measure that in-
volves the examiner pointing to and naming three or four
pictures on the card, then asking the child to identify which
words (or pictures) rhymed (i.e., “Bees, cheese, cat. Which
two rhyme?”). This measure is untimed and has a maximum
score of 15. The reported estimate of internal consistency
on the basis of congeneric reliability was 0.90 (Bradfield
et al., 2013). Concurrent construct-related validity correla-
tion with the TOPEL PA subtest is .49.

Sound ID IGDI. Participants’ letter—sound corre-
spondence was assessed using the Sound ID IGDI 2.0
(CEED@UROC, 2011a). The Sound ID IGDI is a 15-item
measure that involves an examiner showing the child a
stimulus card with three letters printed in a row and asking
the child which letter makes a target sound (i.e., “Which
letter makes the sound /f/?””). This measure was untimed and
had a maximum score of 15. The reported estimate of in-
ternal consistency on the basis of congeneric reliability was
0.81 (Bradfield et al., 2013). Concurrent construct-related
validity correlation with the TOPEL-PA was .71.
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Screening and Progress Monitoring Measures

First Sound Fluency (FSF). Participants’ first sound
fluency skills were measured using a modified version of
FSF (Dynamic Measurement Group, 2006). This 1-min
task designed originally for kindergartners asks children to
produce the first sounds of orally presented, single-syllable
words. There are multiple, equivalent probes of the measure.
FSF has been reported to have adequate reliability and
validity for use with preschoolers (Cummings, Kaminski,
Good, & O’Neil, 2011). Children earn 2 points for pro-
viding the initial phoneme of a word (e.g., /k/ for cat)
and 1 point for the initial blend of initial phonemes of a
word (/ke&/); the number of points accumulated in 1 min
equals the child’s total score (maximum score of 60). Three
modifications were made to the FSF measure. We simpli-
fied instruction and eliminated feedback during the sample
items to reduce the possibility of children learning and/or
becoming fatigued given the requirement of repeated testing
(up to 20 test sessions per child) in our study design. Sec-
ond, midway through the study (i.e., Week 8 of treatment
for Triad A), we added two sets of sample items to the rota-
tion before test sessions to help to cue the children to the
task because the original sample items had been repeated so
many times (i.e., 9 times). Finally, late in the study we in-
cluded three “practice” items using instructional language
from the lessons for two participants (Anne and Max) after
the examiner modeled the three sample items (as before).
These two children seemed to have difficulty transferring
learning being demonstrated during instruction to testing
sessions. These practice items were intended to help them
respond to the assessment stimuli and not to extraneous
variables or continue with their pattern of restricted respond-
ing. The children did not receive contingent feedback on
these practice items or subsequent test items.

Word Parts Fluency (WPF). Participants’ initial word
parts fluency was assessed using a modified version of WPF
(under development at Dynamic Measurement Group;
Kaminski & Powell-Smith, 2011). This 1-min task asks chil-
dren to produce the first parts of orally presented, two-
syllable words. Unlike FSF, on WPF children earn 1 point
for producing either the first syllable, blend, or phoneme
of each word (e.g., /peng/, /pel/, or /p/ for penguin), and the
number of points accumulated in 1 min equals the child’s
total score. The maximum score for this measure is 18. No
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benchmarks have been established for this measure yet.
WPF and FSF have similar testing for mats and timing
requirements; therefore, we made the parallel modifications
to WPF as we did to FSF.

Classroom feasibility. Consumer satisfaction and so-
cial validity data were obtained from all three teachers at the
end of the study using in-person interviews and a 5-question
survey. Each question was presented using a 6-point Likert
scale (1 = strongly disagree, 6 = strongly agree); questions
included the following: “The children benefited from partic-
ipating in the intervention,” “I observed improvements in
the children’s early literacy skills during classroom activi-
ties,” “I observed improvements in the children’s early liter-
acy skills during classroom assessments,” “The children
seemed to enjoy the intervention activities,” and “The
length of the intervention was appropriate for use with the
children.” In-person interviews included questions about
classroom instruction and potential for Tier 2 interventions
in their classrooms.

Measurement protocol and reliability. Two doctoral
students in human development administered and scored all
measures. Screening, pretesting, and posttest measures were
administered in multiple sessions, as needed. All assess-
ment sessions of key measures (i.e., FSF, WPF) were audio-
recorded. To calculate scoring reliability for FSF and WPF,
20% of all assessments (from Baseline, Treatment, and
Maintenance phases) were randomly selected and scored by
an additional trained scorer. Interobserver agreement was
calculated on an item level by taking the total number of
agreements divided by the total number of agreements
plus disagreements, multiplied by 100. Mean interobserver
agreement was 95% for FSF and 98% for WPF.

Materials and Instruction

We developed a series of PA lessons teaching blend-
ing, segmenting, first part identification, and first sound
identification of words (see Appendix for a sample les-
son). The intervention consists of 12 units of lessons, with
3 lessons in each unit (e.g., la, 1b, and Ic) for a total of
36 lessons (see Table 2). Each unit focuses on a new skill,
with later units building on skills taught in earlier units.
The lessons within a unit contain the same instruction but
different instructional items so that children would be ex-
posed to multiple exemplars to promote generalization
of the skills. The lessons are designed to be brief (i.e., less
than 15 min) and engaging. The instruction across units
includes examples of different kinds of words (i.e., com-
pound, one- or two-syllable words, and words with simple
and complex initial sounds/parts). Intervention materials in-
clude (a) a script for the interventionist to teach the skills,
(b) scripted instructions for providing feedback to a group
during activities that ask children to respond, and (c) visuals
for lesson activities.

All lessons include short games (e.g., “bingo” cards,
hand and body movements) to help maintain the chil-
dren’s attention and engagement. Consistent with teaching
strategies associated with positive outcomes for children,

instruction was planned strategically using models, leads,
and tests to prevent errors (Archer & Hughes, 2011).
Following each opportunity to respond, the interven-
tionist read scripted feedback contingent on the children’s
responses. The differential types of feedback included the
following: positive (repeating the correct answer if all
children provided correct responses), repetition (providing
the stimulus again if a child did not respond), or corrective
(providing the correct answer and repetition of the stimulus
if any child provided an incorrect response). The feedback
was delivered to the triad, and for this reason, the most
intensive (e.g., repetition or corrective) feedback was always
used even if one child responded correctly. In addition,
children had frequent opportunities to respond and practice
the skill(s) (Archer & Hughes, 2011); children were encour-
aged to respond frequently both spontaneously (14-40 times)
and imitatively (approximately 20 times) during each lesson.
Finally, children had opportunities to practice transferring
skills at the end of lessons when each child was asked to
respond independently to two or three novel, but lesson-
relevant, items.

Experimental Design and Conditions

A concurrent multiple-baseline design across partici-
pants (Kennedy, 2005) was used to evaluate the effects of
the Tier 2 PA intervention on children’s first sound identifi-
cation. The dependent variables were FSF and WPFE. Our
second research question examining generalization to more
distal measures was addressed using a pretest—posttest,
within-participants design.

To deliver the intervention in small groups and ensure
a valid examination of treatment effects, participants
were divided into three triads who moved through baseline,
treatment, and maintenance conditions together. We
chose this design for two reasons. First, single-case research
“allow[s] confirmation of a functional relationship between
manipulation of the independent variable and change in the
dependent variable” (Horner et al., 2005, p. 168). If gains
are observed only after treatment is introduced and similar
improvements are replicated across participants, we can
accept this as strong evidence for a functional relation be-
tween the treatment and behavior change. Confidence that
the intervention, with its staggered initiation, is indeed
responsible for behavior change increases with each replica-
tion. Second, single-case research allows for careful exami-
nation of individual differences. For example, differences in
baseline performance, the promptness of response to inter-
vention, and the level of mastery may reflect typical variation
in a sample. A multiple-baseline design allows us to analyze
the nature of each child’s progress by inspecting each partic-
ipant’s level, trend, and variability of responding during
the treatment condition compared to baseline performance
(Horner, Swaminathan, Sugai, & Smolkowski, 2012).
Importantly, repeated measurement, which is a distin-
guishing characteristic of single-case experimental designs,
allows for the detection and reduction of threats to internal
validity, such as history (e.g., testing environment), repeated

194  American Journal of Speech-Language Pathology ¢ Vol. 24 « 189-205 « May 2015

Downloaded From: http://ajslp.pubs.asha.org/ by a ReadCube User on 04/24/2016
Termsof Use: http://pubs.asha.org/sgrights and_permissions.aspx



Table 2. Scope and sequence for the phonological awareness intervention units and lessons.

Unit Skill(s) taught Example of instructional language

1 Blending compound words and 2-syllable words Let’s say the parts of the word elbow: el (1) bow. Now you say the word.

2 Blending compound words and 2-syllable words, Listen to me say a word: rainbow. (Put hands together.) Now listen to me
segmenting compound words say the parts of the word: rain (1) bow. (Stretch out one hand at a time.)

Say the word rainbow with me: rainbow. (Put hands together.) Now
let’s say the parts of the word: rain (1) bow.

3 Blending 2-syllable words, segmenting compound words  Listen to me say the parts of a word: nap (1) kin. Now you say the word.
and 2-syllable words

4 Segmenting 2-syllable words Let’s say the word marble and clap. The word: marble! (Clap.) Now let’s

say the parts of the word: mar (1) ble.

5 Concept of “first,” identification of first part of Watch my fingers and listen to the parts of the word: side (1) walk. (Hold

6 2-syllable words up one finger then a second finger for each part.) Say the parts of the

word sidewalk with me and hold up your fingers: side (1) walk. (Hold up
one finger then a second finger.) Now, you say the first part of the word
and hold up one finger. (2)

7 Concept of “sound,” identification of little parts of The word sunflower has two big parts: sun and flower. (Pull strips apart.)
compound and 2-sylllable words, identification of first Words also have little parts. Like the word sun. (Put flower strip aside.)
sound in 1-syllable words The little parts of the word sun are /s/ /un/. (Pull apart word strip cut

into the two parts and when put together there is a complete picture of
a sun.) The word: sun. (Put word strips together.) The little parts of the
word: /s/ /un/.

8 Identification of first sounds (simple) in 1-syllable (Children hold cards with 4 pictures.) Listen: /m/. Now you point to the one
segmented words that starts with /m/. Listen: /m/(1) /ud/. What'’s the first sound /m/ /ud/?

9 Identification of first sounds (complex) in 1- and (Children hold cards with 4 pictures.) Listen: /tr/. Now you point to the one
2-syllable segmented words that starts with /tr/. Listen: /tr/ (1) /ain/. What'’s the first sound /tr/ /ain/?

10 Identification of first sounds in 1-syllable whole words Look at these pictures and words (show card with 3 pictures and printed

words): cat, hat, bat. These words sound the same but they have
different first sounds. Listen: cat, hat, bat (emphasize first sound). |
need you to help me figure out the first sounds.

11 Some words have the same first sound. The words bat, bike, and ball all

start with /b/. The first sound you hear in bat, bike, and ball is /b/.
What'’s the first sound you hear in bat? (2) Is it /b/ or /m/?
12 This time, let’s see how fast you can tell me your answers. I’'m going to

say some words. You tell me the first sound you hear in the words.
Ready? Sled.

testing, or regression toward the mean (e.g., improvement
related to extremely low initial scores; Kratochwill et al.,
2010).

Following multiple-baseline design conventions, there
were three intervention conditions: baseline, treatment
(i.e., PA intervention), and maintenance.

Baseline. Baseline data collection was initiated at the
same time for all participants (i.e., concurrent multiple-
baseline design). During the baseline condition, children
were not exposed to any treatment materials but partici-
pated in regular classroom instruction. All participants
were administered a series of (multiple-probe) baseline mea-
sures to evaluate their first sound fluency and word parts flu-
ency performance. Considering that the intervention was
delivered to small groups of children, it was necessary to in-
troduce all participants in a triad into the treatment con-
dition at the same time. Typically, the onset of treatment
depends on each participant’s stable responding in baseline,
but in the current study, stability for all participants was a
selection criterion (low FSF scores for 2-3 months encom-
passing initial screening through baseline). An alternate
approach that reduces the same threats to internal validity
as baseline stability is random assignment of participants
to staggered lengths of baseline phases (Kratochwill et al.,
2010). Therefore, the three triads were randomly assigned a

priori to treatment starting points (and baseline lengths).
Triad A, Triad B, and Triad C participated in 3, 6, and 9
baseline sessions, respectively. Approximately two baseline
points were collected per week.

Treatment. Following baseline, the PA intervention
was introduced in a staggered fashion to classroom triads.
The treatment consisted of the interventionist reading the
script with lesson instructions. Each lesson lasted 7-15 min.
The lessons were not conducted unless at least two of the
three children were present on a particular day so that
it was always delivered in a small group instead of individ-
ually. Children did not receive “makeup” lessons if they
were absent on a day when a lesson occurred. Delivery of
lessons was somewhat flexible depending on the needs of
the triad. That is, the interventionist always delivered the
first two versions of each of the 12 units (e.g., 1a and 1b) to
each triad, and depending on the participants’ mastery of
relevant skills, the interventionist determined whether the
triad needed the third lesson in that unit (e.g., 1c). Mastery
was monitored by the children’s performance on the last
three instructional items of the “b” version of a lesson.
Unless all children in a single triad responded correctly to
two of the last three items, the interventionist delivered the
third lesson of the unit. All participants were administered
progress monitoring assessments (i.e., WPF and FSF) every
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4th day during treatment (after three lessons, regardless

of which lessons were delivered). The entire treatment con-
dition lasted between 10 and 15 weeks (i.e., 26-38 treatment
days and progress monitoring every 4th day). We repeated
several lessons (i.e., 10a, 11a, 12a) at the end of the lesson
sequence with Triads A and B because participants’ scores
were low or unstable.

Maintenance. After a period of no treatment follow-
ing the treatment condition, we conducted three assessment
sessions with each child. These test sessions were conducted
on different days and approximately 3 weeks after the final
lesson was delivered to the respective triad. Three participants
(Anne, Kim, and Max) demonstrated inconsistent and/or
low performance (relative to their scores during treatment)
during maintenance testing, so we collected a fourth data
point for them.

Treatment and assessment integrity. Two doctoral
students in human development served as interventionists
and examiners. Prior to data collection and program
implementation, they were trained and demonstrated mas-
tery of skills for the study by “checking out” with senior
researchers trained to administer the measures and lessons.
All components of the study protocol were described in a
manual. Treatment integrity was monitored throughout
the study using video recordings. A portion (20%) of the
total number of treatment sessions (20/98) was recorded
so that an independent observer could evaluate fidelity
of treatment and provide corrective feedback to the inter-
ventionists, as needed. Trained research assistants reviewed
the videos for key intervention criteria (related to setup
and implementation) using an eight-item checklist. The
mean percentage of steps completed correctly was 97%
(range = 88%—-100%). Trained research assistants also eval-
uated the administration fidelity on 20% of WPF and
FSF test sessions. A researcher-developed checklist
(related to stimuli, timing, and prompts) was used to
monitor steps completed correctly. The mean percentage
of administration steps completed correctly was 98%
(range = 83%—100%) for FSF and 99% (range = 83%—100%0)
for WPF.

Results
Proximal Measures

Treatment dosage varied by triad (on the basis of the
need for the extra “C” lesson or repeated lessons) and par-
ticipant (depending on attendance). Triad A received 38 les-
sons, Triad B received 34 lessons, and Triad C received
26 lessons. Five participants (i.e., Anne, Kim, Max, Sean,
Liz) participated in 96%—-100% of the lessons, but Eve and
Jade were in attendance for only 53% and 62% of the
lessons, respectively. Figures 1 and 2 present children’s FSF
and WPF scores during baseline, treatment, and mainte-
nance conditions (separated by solid lines). Phase changes
during the treatment condition (e.g., syllable versus pho-
neme-level instruction) are indicated by dashed lines. Extra
data were collected for Anne, Max, and Kim at the end

of the treatment and/or maintenance phase because their
performance on WPF or FSF was inconsistent. Overall, the
figures indicate that all seven children made meaning-

ful gains in FSF, and the five children who had not mas-
tered WPF during baseline improved from baseline to
treatment.

Participants demonstrated low and stable baseline
performances for FSF, with the exception of Kim. Because
Kim’s performance on FSF appeared stable and below
10 at the end of baseline, which was the benchmark that
we sought to achieve (discussed below), she remained in
the study. Although FSF was a key dependent variable,
instruction on identification of first sounds of words was
initiated not at the onset of the treatment condition but
after six units on segmenting and blending. Thus, the ini-
tiation of teaching first sounds is indicated by the dashed
vertical lines on Figures 1 and 2 corresponding to Unit 7
(see Table 2). Eve, Sean, Jade, and Liz demonstrated clear
increases in FSF scores within 1-3 testing sessions follow-
ing the start of instruction on identification of first sounds.
Kim’s results were less impressive, because of her higher
baseline performance. Improvements were not detected
on FSF and WPF for Anne and Max, but their perfor-
mance during progress monitoring sessions was not
consistent with their performance during the lessons. Con-
sequently, changes to the testing language for progress
monitoring measures were introduced, as indicated in
Figures 1 and 2. Immediately after we made these minor
changes, Anne’s and Max’s scores improved dramatically.
All seven participants performed at or above the bench-
mark for the beginning of kindergarten (i.e., 10; Dynamic
Measurement Group, 2010) on FSF during at least three
progress monitoring sessions at the end of the treatment
condition.

Baseline scores for our second outcome measure,
WPF, were higher and less stable than FSF baseline scores.
Thus, improvements were not clearly related to the initia-
tion of treatment in a replicable fashion. However, WPF
performance may relate to learning to perform the similar
FSF task that targets the initial phonemes rather than the
initial part of the word. Jade and Kim, and to a lesser extent
Eve, demonstrated mastery of the WPF skill with scores at
or near the maximum score (18) during baseline. It is worth
noting that Jade and Eve were the two participants who
showed immediate gains in FSF performance once initial
phoneme-level instruction was introduced.

Liz was the only participant to show immediate im-
provements in WPF once treatment was started. Her im-
provements also seemed to begin to show some transfer
to FSF performance as well. Although this slight upward
trend compromises confidence that phoneme-level instruc-
tion was solely responsible for improvements in FSF, it was
clear that her mastery level was affected as her FSF scores
went from 2 to 20 during the last five units of instruction.
Three participants (i.e., Anne, Max, Sean) were unable
to perform the WPF task correctly during the baseline con-
dition, but their scores indicated growth during PA instruc-
tion at the phoneme level.
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Figure 1. Participants’ First Sound Fluency scores. PA = phonological awareness.
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Figure 2. Participants’ Word Parts Fluency scores. PA = phonological awareness.
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Nonoverlap of all pairs (NAP) was calculated to esti-
mate effect sizes for the multiple-baseline-design data. We
chose to use NAP because its application to single-case ex-
perimental design has shown advantages over other single-
case design overlap-based effect sizes analyses, including
high correlation with visual judgment (Parker & Vannest,
2009). NAP was calculated by totaling the overlap of each
baseline point (through dotted line for FSF and solid line
for WPF) with all treatment and maintenance points di-
vided by total possible overlap pairs. NAP values are classi-
fied as “weak” (0-.65), “medium” (.66-.92), or “large/
strong” (.93-1.0) according to Parker and Vannest (2009).
We observed large effects for FSF for Eve (1.0), Max
(.94), Sean (.94), Jade, (1.0), and Liz (.97) and medium
effects for Anne and Kim (.88). NAP values for WPF were
large for Eve and Liz (.94 and 1.0) and medium for Anne,
Max, Sean, and Jade (range = .68-.75). Weak effects
were shown for Kim for WPF (.64). The average NAP
value for FSF was large (.94) and medium for WPF (.78).

Distal Measures

Six measures were administered at pre- and post-
treatment: Rhyming IGDI, Sound ID IGDI, TOPEL (PA
and Print Knowledge subtests), WPF, and FSF. Means
of baseline scores and treatment scores were calculated
separately to evaluate any increase in level. Posttest scores
for WPF and FSF were calculated by averaging the final
three data points in the treatment condition to improve
reliability of the measures. All participants who completed
the treatment condition demonstrated discernible gains on
WPF and FSF (see Table 3). Six of the seven children made
gains of 10 or more on WPF (only Max did not), and all of
the children made gains of at least 15 (and as much as 26.7)
on FSF. The average gain for WPF was 14.0 and 18.6 for
FSF. In general, mean scores confirm gains from pre- to
post-treatment for all participants on both measures. Each
participant’s mean maintenance score for FSF and WPF

Table 3. Participants’ gains on pretest and posttest measures.

(see Table 3) was within 3 points of (or higher than) his or
her treatment score, with the exception of Max’s WPF score.
All participants’ mean maintenance scores for FSF were
above the benchmark for the beginning of kindergarten
(i.e., 10).

Six of the seven children who completed the treat-
ment condition improved on the Rhyming IGDI, four im-
proved on the Sound ID IGDI, and four improved on
the PA subtest of the TOPEL. Max and Kim’s TOPEL PA
scores improved 16 and 11 points, respectively; such dramatic
gains indicate that these children made more progress than
expected with typical development. The average gains were
6.0 for the Rhyming IGDI, 0.4 for the Sound ID IGDI,
and 3.1 for the PA subtest of the TOPEL.

Effect sizes were calculated using partial eta-squared,
which compared the pretest and posttest means of the
within-participants group design. Results indicated signif-
icant values for FSF, F(1, 6) = 107.21, p < .01, np2 =.947,
WPF, F(1, 6) = 94.695, p < .01, n,”> = .932; the Rhyming
IGDI, K(1, 6) = 9.818, p < .05, n,” = .621; and the Print
Knowledge subtest of the TOPEL, F(1, 6) = 6.807, p < .05,
npz =.532. Although these effect sizes may be inflated be-
cause of the small n, they would be considered large effect
sizes (Fritz, Morris, & Richler, 2012). Effects were not sig-
nificant for the Sound ID IGDI, (1, 6) = .129, p = .732,
npz =.021; or the PA subtest of the TOPEL, F(1, 6) = .916,
p=.3751,"=.132.

Consumer Satisfaction and Social Validity

Consumer satisfaction and social validity data were
collected at the end of the study through a teacher survey
(see Measures section) and in-person interviews with all
three preschool teachers. All teachers indicated that they
“agreed” or “strongly agreed” with all of the statements,
suggesting positive reactions to the intervention. Teachers’
responses during the interviews indicated that they felt that
content of the intervention was appropriate for use with their

FSF WPF Rhyming IGDI Sound ID IGDI TOPEL PA TOPEL PK

Participant Pre Post® Gain Mnt Pre Post® Gain Mnt Pre Post Gain Pre Post Gain Pre Post Gain Pre Post Gain
Anne 0 15 15 138 0 15.7 157 170 O 10 10 13 14 1 93 96 3 116 124 8
Eve 1 13.7 127 29.7 O 17 17 163 4 8 4 9 4 -5 90 90 0 92 98 6
Jade 2 23.7 21.7 223 4 18 14 157 0 14 14 8 7 -1 90 96 6 107 112 5
Kim 0 1567 157 133 0 16.7 16.7 178 0 8 8 8 7 - 71 87 16 92 94 2
Liz 2 20 18 250 0 17.7 17.7 177 5 7 2 10 12 2 101 93 -8 121 122 1
Max 0 20.7 20.7 178 0 7 7 25 8 7 -1 5 10 5 74 85 11 77 84 7
Sean 0 26.7 26.7 36.0 0 9.7 97 100 O 5 5 10 12 2 71 65 -6 80 104 24

M 0.7 194 186 226 06 145 140 139 24 84 6.0 90 94 04 843 874 31 988 1064 84

SD 10 48 48 84 15 44 41 57 33 29 51 24 36 32 121 108 87 151 139 7.5
Note. Gains are over a period of 28-36 daily treatment sessions. FSF = First Sound Fluency (Dynamic Measurement Group, 2006); WPF =

Word Parts Fluency (Kaminski & Powell-Smith, 2011); IGDI = Individual Growth and Development Indicators (CEED@UROC, 2011a, 2011b);
TOPEL PA and PK = standard score on Phonemic Awareness and Print Knowledge subtests of the Test of Preschool Early Literacy (Lonigan

et al., 2007); Mnt = Mean of maintenance data points.
#Mean of final 3 intervention data points.
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students and that they would like to implement such an in-
tervention in their classrooms.

Discussion

The purpose of this study was to evaluate the efficacy
of a PA intervention delivered by an adult to small groups
of preschool children who demonstrated deficits in PA
skills. Results supported our primary hypothesis that chil-
dren identified with deficits in PA would make gains on
progress monitoring measures of PA (i.e., FSF and WPF)
during the treatment condition. FSF reflected metalinguis-
tic ability at the phonemic level, whereas WPF tended to
reflect phonological awareness at the syllable level. Chil-
dren’s gains on FSF were noteworthy. FSF baseline data
provided evidence that children’s ability to identify first
sounds were low and not showing improvement prior to
treatment (with the exception of Kim for whom FSF may
have been emerging in baseline). As expected, all seven par-
ticipants demonstrated discernible gains on FSF during
the treatment condition. The effects were delayed (as ex-
pected) given the instructional sequence (explicit instruction
on identification of first sounds was initiated in Unit 7).
Data from the second outcome measure, WPF, supported
the finding that children’s PA skills improved; all four chil-
dren who had low WPF scores in baseline demonstrated
gains during treatment. As expected, children became more
fluent on these tasks throughout the treatment condition.
Maintenance FSF and WPF data (collected 3-4 weeks after
the final lesson) indicated that all children maintained the
PA skills that they learned during lessons, with the ex-
ception of Max’s WPF performance. NAP values indicated
medium to strong effects for all children’s progress on WPF
and FSF with the exception of WPF for Kim. NAP val-
ues provide a useful estimate of treatment effect; however,
visual inspection of treatment data suggests that some NAP
values may be inflated, especially when baselines were
highly variable (e.g., WPF for Jade and Kim). In general,
the Tier 2 PA intervention contributed to phonemic-level
awareness on the basis of improved identification of first
sounds among preschool children who showed delays in
early literacy development.

Although all children demonstrated posttest gains on
the FSF measure, there was some variability in the imme-
diacy and extent of treatment effects. There are several
possible explanations for these discrepancies. First, several
students (including Kim) exhibited problem behaviors dur-
ing treatment (e.g., interrupting, getting out of their seat)
that may have contributed to inconsistent performance. If
treatment were delivered in classrooms by teachers or in
the context of a full-scale RTI model, these students would
likely receive behavioral supports to improve their focus
and reduce the number of distracting incidents during the
intervention sessions. Second, children who demonstrated
early growth on or mastery of WPF seemed to demonstrate
progress on FSF earlier than children whose WPF scores
improved midway or later in the treatment condition, an
observation that is consistent with the development of PA

skills. Other individual variables (e.g., CELF-2 or TOPEL
scores, attendance) did not seem predictive of FSF gains.
Third, the fact that all children improved on the FSF task
to a level exceeding the benchmark for the beginning of kin-
dergarten is all the more impressive as one might not expect
all students to respond favorably to a Tier 2 early literacy
treatment. For example, Torgesen (2000) examined treat-
ment studies for early literacy and found that between 2%
and 6% of students failed to make gains during evidence-
based interventions. Such variability among students
suggests the need for multiple tiers of instruction in early
childhood classrooms. Students who do not respond favorably
to Tier 2 treatment may benefit from more comprehensive
Tier 1 instruction or more intensive or individualized in-
struction, such as a Tier 3 intervention.

Results also supported our hypothesis that the chil-
dren would make gains on some distal measures of early lit-
eracy skills. These results should be considered descriptive,
as the experimental design did not provide a comparison
group for evaluating the meaningfulness of growth on these
measures. Nonetheless, partial eta-squared (effect sizes)
values indicated large effects on many pre—post measures
(e.g., FSF, WPF, TOPEL [Print Knowledge], Rhyming
IGDI), seemingly confirming that children made generalized
gains in PA. One surprising finding was that children dem-
onstrated gains on the Rhyming IGDI instead of the Sound
ID IGDI. We did not anticipate that children’s PA skills
would generalize to tasks not explicitly taught in the PA in-
tervention. This result could indicate a generalized effect
of learning more advanced PA skills (e.g., first sound identi-
fication). However, we cannot rule out the possibility that
the Rhyming IGDI gains that we observed were a function
of typical maturation or classroom instruction. Minimal
gains on the Sound ID IGDI could be explained by the fact
that the measure tested only a limited number of letter sounds
(i.e., 10), and most of these letters did not overlap with the
letter sounds taught in the PA intervention. We did not
observe substantial gain on the PA subtest of the TOPEL,
which may be attributable to a lack of alignment between
PA items on the TOPEL and our PA intervention. It appears
that the skills gained as a result of the PA intervention did
not generalize to PA skills not explicitly taught (e.g., elision).
Future research efforts could focus on whether the develop-
ment of some PA skills (e.g., segmenting) generalizes to other
PA skills (e.g., rhyming) in preschoolers. Further research
on the development of PA measures to use with preschoolers
also is warranted.

Three classroom teachers’ feedback indicated that
the children in their classrooms benefited from the interven-
tion, including statements that the children “enjoyed par-
ticipating” and “learned” from the experience. In addition,
all teachers “strongly agreed” that the length of the inter-
vention was appropriate. This response boosts our expecta-
tion of potential use by teachers in preschool classrooms.
We recognize some teachers may have difficulty implement-
ing the intervention in their classes given limited staff, de-
manding schedules, and minimal experience delivering
interventions. However, we are optimistic about classroom
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use on the basis of teacher-consumer satisfaction informa-
tion. Some advantages of the PA intervention include that
it is delivered in small groups, lessons are scripted, and each
lesson takes less than 15 min to deliver. In addition, op-
tional “C” lessons allow teachers some control in the pacing
of instruction, and data can be easily collected at the end

of each lesson to regularly inform teachers about children’s
progress.

Study Strengths

There are several strengths of the study that are worth
noting. First, the positive outcomes of our intervention are
particularly salient given that all of the participants were
from low-income households, a risk factor that has been
consistently associated with reading problems (NELP, 2008).
Second, the Head Start students selected demonstrated
deficits in PA skills. Previous PA intervention studies (e.g.,
van Kleeck et al., 1998) did not specify participant selection
criteria, a factor that calls into question the applicability
of their results to a population needing Tier 2 instruction.
Our participant-selection criteria suggest a means to iden-
tify children who require Tier 2 support, which may inform
future early literacy research efforts. Third, our use of a
single-case experimental design revealed individual differ-
ences in learning trajectories. For example, Sean and Jade
made dramatic improvements when instruction on first
sounds began, whereas Liz and Kim made more gradual
progress. The design also allowed us the flexibility to make
modifications during the study; the change in testing pro-
cedure for Anne and Max resulted in immediate improve-
ments in their FSF and WPF performance. In general,
participants’ low and stable FSF baseline performances
gave us confidence that our intervention led to the gains
we observed, whereas results for WPF were less impressive,
because of high scores for three of the children in baseline.
Otherwise, the treatment effect was validated through
multiple replications across participants and stable mainte-
nance scores.

Two additional strengths of the study are that treat-
ment included instruction at the phoneme level (and not
only the syllable level) and that we used FSF as a primary
outcome measure. Manipulation of phonemes is strongly
associated with later reading achievement (Ehri et al., 2001;
Hulme et al., 2002) and is a common indicator of readiness
to read (Gillon, 2005). Gains on FSF suggest meaningful
PA improvement. Using FSF was somewhat ambitious for
our study because it was originally developed for use with
kindergarteners. Nevertheless, it was an effective mea-
surement choice for the present study because it has strong
psychometric properties, provides benchmark information,
is brief, and has a high ceiling score (i.e., 60). FSF data
stand in contrast to data from researcher-developed mea-
sures reported in many other PA intervention studies (e.g.,
O’Connor et al., 1993), because using measures with estab-
lished benchmarks helps consumers to interpret outcomes.
All of the participants achieved a FSF performance level
expected at the beginning of kindergarten (i.e., 10) on at least
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three probes, a success that highlights the clinical significance
of the intervention.

Limitations and Future Directions

Despite its strengths, our study is not without limita-
tions. One challenge we encountered was related to repeated
testing. Despite being a critical component of a single-case
experimental design, repeated testing (as many as 21 sessions
per child) introduced some adverse effects, including dispa-
rate performances during training and progress-monitoring
sessions. We observed restricted patterns of responding as
some participants fell into a pattern of responding that
persisted even when new skills were learned. For example,
Anne and Max continued repeating the whole word instead
of the first part during progress monitoring even though
they were responding during the independent performance
portion of lessons. Following some simple modifications
to testing sessions, both participants’ scores improved, and
we concluded that the repeated testing adversely affected
their performance in progress-monitoring sessions. Possibly
this behavior resulted because (a) there was minimal feed-
back during assessment sessions, which may have reinforced
their pattern of responding, and (b) opportunities for chil-
dren to respond during lessons were within a context of
instruction and models compared to decontextualized
prompts during test sessions. A study design with less test-
ing (e.g., randomized control trial or a multiple-probe de-
sign) may avoid this problem. Nevertheless, the lack of
immediate treatment effects for Anne and Max diminish the
confidence that effects were solely due to the intervention.

Another challenge involved the study’s outcome mea-
surement. First, two children (Jade and Kim) achieved the
ceiling score for WPF in baseline, so we were unable to
detect changes with this measure for them during the treat-
ment condition. In the future, more test items could be
included for this measure, or the use of alternative scoring
might make it more sensitive to phoneme identification.
Second, we chose not to use a measure of blending or seg-
menting because we prioritized using measures with high
psychometric properties, and, unfortunately, such progress-
monitoring measures of blending and segmenting are not
yet available. Consequently, the lack of evidence of children’s
skill development in blending and segmenting is a limitation
of the study because blending and segmenting were early-
learning targets in the intervention. Future research should
focus on the development and evaluation of different kinds
of measures of blending, segmenting, and manipulation of
phonemes for use with preschoolers to improve evaluation
of interventions and help educators track children’s prog-
ress. Third, children’s TOPEL scores were difficult to inter-
pret. The use of a norm-referenced measure helps us to
evaluate the generalized effects of intervention, but unfortu-
nately not all children demonstrated substantial gains on
the PA subtest. We caution that the TOPEL scores may not
fully reflect children’s PA gains because (a) PA activities
on the TOPEL focus on blending and elision and not iden-
tification of parts and sounds of a word and (b) the TOPEL
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focuses on receptive skills compared to FSF, which is a pro-
duction task. In the future, a different norm-referenced
measure might be a better assessment of generalized gains
in PA skills.

A final limitation of our study was that trained doc-
toral students, instead of early childhood educators, imple-
mented the intervention. Although this factor ensured high
fidelity of implementation and helped establish efficacy
of the PA intervention, it limits generalizability. Despite ini-
tial indications of high feasibility and acceptability from
teachers (gathered through interviews and a survey), it will
be necessary to further evaluate the feasibility when teachers
are implementing the intervention in preschool classrooms.
Future research also is needed to determine the extent to
which success with this intervention prevents reading dis-
abilities, its application to different populations of children,
what child factors are predictive of PA outcomes, and
whether children maintain the skills beyond the few weeks
that we documented.

Clinical Implications

This study has demonstrated the efficacy of a Tier 2
early literacy intervention for preschool students. There are
several important implications for speech-language pathol-
ogists (SLPs) and other educators. First, results of the study
indicate that this PA curriculum was an effective method
of promoting PA skills of preschool children with identified
early literacy deficits. It shares features with other effective
Tier 2 instruction in early literacy in being systematic, ex-
plicit, and intensive (Justice, 2006). The scripted nature
of this intervention simplifies its implementation for SLPs,
early childhood educators, or instructional assistants; the
interventionist is provided with simple instructions on how
and when to model PA skills. The small group format of de-
livery provides frequent opportunities for children to practice
those modeled skills. The scripted instruction also instructs
educators to provide immediate feedback to the group to
ensure that appropriate responses are reinforced and that
inaccurate responses are corrected. This curriculum also
seems viable as daily instruction because lessons are brief
and the scope and sequence outlined in Table 2 can be com-
pleted in approximately 8 weeks.

Second, this study exemplifies screening procedures
that were successful in identifying students who benefited
from supplemental instruction in early literacy skill. Also,
the brief progress monitoring measures were useful in track-
ing students’ response to intervention. Such assessments are
key elements of RTT (Greenwood et al., 2011). In addition,
the independent performance probes at the end of each ses-
sion should help inform interventionists whether this Tier 2
instruction is progressing too slowly or too rapidly for in-
dividual children. Within a multitiered system of support,
it is possible that progress monitoring every 2-3 weeks
may be sufficient to inform a decision-making framework
whereby students who are progressing rapidly are reassigned
to general instruction and children who are not progressing
receive individual instruction.

Finally, SLPs and educators can be pivotal in the im-
plementation and success of RTI in various early childhood
settings. For example, by utilizing the curriculum used in
this intervention study, SLPs and educators may collaborate
to implement a system of screening, intervention, and prog-
ress monitoring to ensure that all students in the classroom
are mastering fundamental early literacy skills. This Tier 2
intervention represents a relatively efficient means of help-
ing children demonstrating deficits in PA skills to learn
phonemic-level early literacy skills that should help prepare
them for success in kindergarten and beyond.
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Appendix

Sample PA Intervention Lesson

Lesson 2b, Page 1

PA Live Lesson 2b
Blending compound words, blending 2-sylioble words, segmenting compound words;
Letter P infroduced
Script Feedbock Song (insfruclions for inferventionist)

Reminder: Always give feedback twice, as needed {i.e.. f any child does not respond or gives an
incorect response after the first round of feedback). Always give the comect response if any child
does not respond or gives an incorect response ofter the second round of feedback.

(Show page with P and poinf to P.) Do you see the red leffer? That's the letier P. Say P. (1) The letter P
says /p/. Say /p/. (1) What letter is this? (Poini to P.) (1) P! Whaot sound does the letter P make? (1)
/p/! Let's sing our song. The lefier P says /p/. The letter P says /p/. The lelter F says /p/. The lefier P
says /p/.

Llook: popcom. {Show page with popcom, doorknob, and bedroom, and point fo the popcorn.)
Listen to me say the pars of the word popcom: pop (1) com. {Shretch oul a hand for each parl.) Now
listen to me say the word: popcormn! (Chap.) Say the paris of the word popcom with me: pop (1) com.
{Strefch ouf o hand for each pari.) Mow let’s say the word: popcom! (Clap.)

+ Yes, Fopcom.
_/NR Let's ry # ogain. Say the porls of fhe word popcom with me: pop (1) com. {Skefch.) Now let's
| say the word: popcom! {Clap.)

Look at the doorknob. {Point fo the doorknob.) Say the parts of the word doorknob with me: door (1)
knob. (Stretch.} Now, let's say the word: doorknob. (Chap.)

- Yes., Doorknob

_/NR Doorknob. Let's try it ogoin. Say the paorts of the word doorknob with me: door (1) knob.
{Strefch.) Mow, let's say the word: doorknob. (Clap.)

Look at the bedroom. [Point fo the bedroom.) Let's say the parts of the word bedroom: bed (1) room.
{Sireich.}) Now you say the word. (2)

+ fes! Bedroom.

Bedroom. Let's fry it ogain. The paris of the word: bed (1) room. (Skefch.) The word: bedroom.
(Clap.) Again. The paris of the word: bed (1) room. (Siretch.) Now you say the word. [2)

Bedroom. Llet'sfry it ogain. The paris of the word: bed (1) room. (Skefch.) Now you say the
ward, (2)
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